Bioallergens are part and parcel of the perennially present aero-allergens, especially in a city like New York where a large number of citizens suffer through the various pollen and mold seasons year after year. The ever increasing number of querying phone calls to the Bureau of Science and Technology of the New York City Department of Environmental Protection induced the authors to investigate this problem together with local institutions who volunteered their assistance. Pollen grain and mold pore sampling stations could provide a local inventory of airborne allergens, and an indication of their dispersal throughout the metropolitan area. In conjunction with weather data, this may allow the development of a predictive model for airborne allergen levels. Such a monitoring system in combination with a prognostic capacity would potentially be beneficial to the health of the population of the City of New York.
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Hay fever may seem rather innocuous. However, when asthma develops as a sequela, which may occur in a large portion of the population suffering from hay fever, mortality may increase appreciably (1, 2) . Hence, a number of sampling methods were assessed in order to select the most suitable and accurate instrument to serve as a basis for a dependable sampling network: For many years, the Durham or gravity slide sampler has been in use during the ragweed pollination season for monitoring airborne pollen levels, as recommended by the Pollen and Mold Committee of the American Academy of Allergy. Counts were usually taken over a 24-hr period and reported as grains per square centimeter. However, these counts are not necessarily representative due to the influence of atmospheric turbulence and wind speed on slide deposition. Also, the orientation of the slide with respect to the wind direction greatly influences the number of pollen grains trapped. Furthermore, it is impossible to determine the volume of air sampled in the field. Hence, a number of more quantifying sampling methods were investigated. As the most convenient and representative mode of monitoring levels of airborne bioallergens, the swing-shieldintermittent rotoslide sampler (3) (4) (5) was selected. This monitor, its action, the handling of the samples it takes, and the conversion of pollen counts, obtained from the rotoslide sampler, to volumetric measurements, assuming the efficiency of the sticky slide edge surface to be 64% for airborne ragweed pollen, have been described fully (4) . The efficiency is determined from a measurement of estimate of mean wind speed during the sampling period, and varies linearly from 68% at zero speed to 49% at 10 mps for ragweed pollen. Volume monitored is determined from length of sampling period, and a constant which includes the cross sectional area of the slide-edge sampling surface, the linear travel per revolution and rate of rotation. The normalized pollen count is divided by the volume and efficiency to determine concentration of pollen grains per cubic meter of air.
In New York City and surrounding regions (6) The various pollens and molds not only show seasonal patterns but also pronounced diurnal emission cycles can be observed. Each genus has its own characteristic diurnal emission pattern (7) . Ragweed pollen emission usually begins near sunrise, peaks a few hours later, and decreases through the afternoon. The peak count most frequently is between 9 and 10 AM. Periods of maximum airborne pollen concentrations are directly related to maximum atmospheric turbulence. The process of pollen release takes place in two stages: (1) release from the anthers is determined by time of day, temperature and relative humidity; and (2) the actual transfer of the pollen grains from leaf surfaces to the air takes place by turbulence and windspeed. These processes are as follows: Stable atmospheric conditions usually prevail in the early morning hours before sunrise and are associated with a low-level temperature inversion, which means 172 very low surface wind speeds with complete absence of turbulence with isothermal to adiabatic lapse rate conditions. As the sun rises higher and heats the surface, unstable conditions develop, accompanied by superadiabatic lapse rates which promote turbulence. This facilitates pollen transport from the plant leaves to the air. Emission most typically begins when stable, moist night time conditions give way to unstable and drier air shortly after sunrise (7) . Vertical pollen profiles show great variability from day to day because of varying weather conditions.
In this respect, the efficiency of the intermittent rotoslide sampler, used in our three-station network, is independent of wind direction and windspeed. Raynor, Ogden, and Hayes (8) 
Discussion
At this point, it is useful to elaborate on the process of pollen dispersal from the ragweed flower as described by Holmes and Bassett (10) thereby quoting Bianchi et al. (11) . The latter showed that the stage of dehiscence of the ragweed flower is a function of temperature, that is the preparation for the process of dehiscence. After that, the process is a function of vapor pressure in the microclimate of the plant. Flowers will not disgorge pollen until the vapor pressure reaches the threshold which permits the anther envelop to desiccate to the point where it ruptures and allows the pollen to be spilled out. Dehiscence, therefore, is a function of temperature and vapor pressure. There are three steps before actual pollen dispersion takes place: ejection from the flower, adherence of pollens to adjacent vegetation, and flotation caused by turbulent air. The latter only takes place under conditions of a superadiabatic lapse rate in the microclimate of the plant cover, when the relative humidity sharply decreases. The period of maximum pollen concentration varies widely but occurs in the morning hours, except during precipitation. These observations mean that in order to predict possible pollen concentrations at areas of deposition, two sets of atmospheric data have to be procured: micrometeorological lapse rate, temperature, and humidity in the source region and synoptic meterological data in the area of deposition. The air cleaning action of precipitation in both areas is self-evident, so that the forecast of precipitation is of the utmost importance. In order to establish local mean seasonal curves of pollen concentration, Raynor and January 1981
Hayes (12) recommend that several years of quantitative ragweed pollen concentration measurements be obtained for sites of interest. Consideration should be given to type of air mass, length of time this air mass has lingered over pollen-producing regions, frontal passages, air trajectory, wind direction and speed, as well as amount of sunshine, turbulence, especially superadiabatic lapse rates early in the morning in the lower boundary layer at the source. Periods of maximum airborne pollen concentration seem to be related to periods of maximum air turbulence in the boundary layer which together with increasing wind elevates the pollen count sharply. Hence, it should be realized that forecasting the pollen levels at destination is a very complicated matter in which a variety of meteorological and micrometeorological parameters should be available before attempting an indicative correlation. Also, the amount of precipitation in the source region should be considered in the months that the ragweed plant develops, as well as the amount of sunshine in the days that the plants reach maturity 10 miles, although still within the confines of New York City. Similar geographical differences in peak occurrence of ragweed pollen grains are mentioned by Wiseman et al. (13) . Hence, the authors feel that the 1973 ragweed pollen data are still representative of presently existing conditions.
Conclusion
Sampling for the presence of airborne pollens and mold spores was undertaken in the New York City Metropolitan area. Simultaneously, U.S. Weather Service data for Fort Totten, N.Y. and Central Park Observatory were analyzed. This study would be needed for a number of years, from March through October, to establish yearly curves for the presence of the various types of allergens in the metropolitan area. Micro-and macroclimatological data for the source regions and area of deposition respectively and epidemiological data in the receiving area would complement the gathered bioallergenic data to establish patterns which could be used as a tool in the forecast of airborne allergens over New York City. This information would not only enable allergic patients better to protect themselves against the expected cityward flow of allergens, but it also would be of value to consulted physicians in correlating symptoms with the presence of certain pollen grains and mold spores. The reported investigation was undertaken as a beginning of the planned program. Sampling results of the 1973 ragweed pollen season were supplied to the news media on a daily basis (weekdays only) as an important service to the public.
Ragweed pollen sampling data collected in 1973 and in 1979, although obtained with different samplers and at different geographic locations within New York City, still show a similar trend qualitatively within the same time span. Hence, we submit that the results of our sampling program in 1973 represent presently existing airborne pollen grain conditions in New York City.
